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AODAN S. BREATHNACH, M.D. 
Department of Anatomy, St. Mary 's Hospital M edical School, University of London, London, England 
Development and differentiation of the single free cells 
of mesenchyme and dermis of human embryos and fe-
tuses from week 6 to term is described. From week 6 to 
week 14, three cell types are present: stellate general 
mesenchymal cells with long processes, phagocytic mac-
rophages of probable yolk-sac .origin, and a granule-
secretory type of cell, which could be either a melano-
blast or a mast stem cell. From week 14 to week 21, 
fibroblasts are numerous and active, and perineurial 
cells, pericytes, melanoblasts, mast cells, and Merkel 
cells can be individually identified. There is also present 
another cell tyPe, possibly of bone marrow origin, that 
may be ancestral to the Langerhans cell and that may be 
carried over into postnatal dermis as the "histiocyte" or 
fixed dermal macrophage. From week 24 to term there 
is little change apart from the development of fat cells in 
the deeper dermis. Neither lymphocyte nor plasma cell 
was observed at any stage of development. These obser-
vations were used in the specification and identification 
of cells of fully developed postnatal dermis. 
Two major categories of cells are present in fully developed 
dermis: (a) fixed cells of such organized elements as nerves, 
vessels, and arrector pili muscles and (b) free cells, constituting 
a heterogeneous group, of different origins and functions, some 
of which are easily specified, some of which are not. I shall be 
concerned primarily with the latter group and will review some 
aspects of their development and differentiation in human skin. 
A major object of this paper is to present a clear idea, derived 
from an embryological approach, of what constitutes "the cel-
lular population of normal dermis," and of how each individual 
cell can positively be identified, both as regards lineage and 
morphological characteristics. Such knowledge seems basic to 
an understanding of the changes associated with inflammatory 
and other disease processes. I am fully aware that I may not 
achieve this object. The issues are clouded by a number of 
factors, such as unsatisfactory and imprecise terminology car-
ried over from light microscopy to electron microscopy, the 
uncertainty of establishing precursor relationships, and the fact 
that the concentration and character of cells varies from place 
to place and from time to time. Then, there is the question, 
"What is normal skin?" Apart from inevitable minor injury, 
and wear and tear, many of us nowadays do things to our skins 
that cannot be considered "normal," and yet would think it 
strange if our apparently clinically healthy integument were to 
be thought abnormal in any way. Still, at the level at which we 
shall be concerned with the matter, it might well be so consid-
ered. 
The dermis is derived from mesenchyme underlying the 
surface ectoderm, and is said to be recognizable as such in the 
human embryo, with papillary and reticular layers by about 
day 120 of intrauterine life [1]. Its general differentiation is 
bound up with epithelial-mesenchymal interactions, while the 
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intrinsic differentiation of individual cells is influenced by in-
tercellular communications, the transfer of macromolecules, 
and the changing character of the environment provided by the 
extracellular matrix. These are matters of fundamental func-
tional importance in development [1-8], but it is not my purpose 
to review them here. They are largely studied in in vitro 
systems, and I am not in a position to contribute further to 
their eluCidation from my ultrastructural observations on hu-
man embryos. Nevertheless, they must constantly be kept in 
mind in situations like the present, in which a static morpho-
logical approach is the only feasible one. 
MESENCHYME OF EARLY HUMAN EMBRYOS 
The following observations are based on examination of the 
subepidermal mesenchyme of different regions of human em-
bryos ranging in age from 6 to 14 weeks (crown rump length 14 
to 55 mm) . 
Apart from the Schwann cell, identified by its association 
with neuraxons, though lacking a basal lamina at this stage, and 
the occasional free-lying megakaryocyte, 3 main types of cell 
can be distinguished. Type 1 cells are generally stellate-dendri-
tic, or elongated, in appearance, and have long slender processes 
that 'extend for considerable distances to establish contact with 
other cells (Fig 1) . The nucleus of a type 1 cell is elongated, and 
is large in relation to the total volume of the cell; the cytoplasm 
contains a few extensive and moderately dilated cisternae of 
rough endoplasmic ' reticulum, free ribosomes, glycogen gran-
ules, a poorly developed Golgi apparatus, and few mitochondria. 
A case could be made out for "light" and "dark" variants of 
this cell type on the basis of general cytoplasmic density. 
The type 2 cell is more compact in shape, with less extensive 
processes (Fig 2). The nucleus is rounded, but the most char-
acteristic feature is the occurrence of large vacuoles in the 
cytoplasm. Cisternae of rough endoplasmic reticulum are short 
and little dilated, but mitochondria are more numerous than in 
type 1 cells, and the Golgi apparatus is well developed; lyso-
somes are sometimes seen. It is clear that this cell type engages 
in phagocytosis, and remnants of erythroblasts or of other cells 
are frequently seen in the cytoplasm (Fig 2). 
Type 3 cells are rounded in shape with little or no villous or 
other extension of the plasma membrane, a large rounded 
nucleus, and cytoplasm with common organelles, but charac-
terized by the presence of numerous small vesicles, and some 
larger ones with internal content, an indication of a secretory 
or granuloformative process (Fig 3). 
. Of these 3 cell types, type 1 is by far the most numerous, and 
it epitomizes the undifferentiated general m esenchymal cell. 
Appearances suggest that it almost certainly gives rise to the 
vascular endothelial cell and probably the pericyte (Fig 4), and 
it is a reasonable assumption that it is responsible for producing 
the extracellular banded fllaments already abundantly present 
in the matrix. Type 2 cells are less frequently encountered, and 
present a certain problem of identification. On a purely func-
tional basis they could be classed as "macrophages." They 
resemble very closely in appearance the "phagocytic macro-
phages" described by Fukuda [9] in yolk-sac mesoderm of 4 to 
5-week-old human fetuses, and if they are indeed the same type 
July 1978 
FIG 1. Mesenchymal cells of type 1 from subepidermis of back of 8-
week-old embryo (crown rump length = 14 mm). Note numerous 
contacts established by elongated processes (reduced from x 5,700). 
FIG 2. Mesenchymal cell of type 2 from subepidermis of scalp of 8-
week-old embryo (crown rump length = 14 mm) . Note cytoplasmic 
vacuoles and remnant of engulfed cell (Ge) (reduced from x 9,350). 
of cell, they could have reached their present situation along 
vessels communicating with the yolk-sac circulation or they 
could have differentiated in situ. However this may be, it is 
clear that this early "macrophage" is not of bone marrow origin 
because this tissue does not exist as such at the stage of 
development under consideration. The conclusion here reached 
that 2 morpologically distinct types of mesenchymal cells are 
present in a subepidermal position from an early stage is con-
sistent with Franks and Wilson's [10] observations that undif-
ferentiated mesenchymal cells, derived in culture form a variety 
of cell strains and lines, are of 2 main types and that 1 type 
contains many lysosomes, autophagic vacuoles, and mitochon-
dria. Many biologists claim that "~esenchymal cells" persist 
into postnatal life as the undifferentiated preCUl'sors of certain 
connective tissue cells. If this be so (and this question will be 
taken up again later), such preCUl'sors should have differen-
tiated somewhat fUlther than the 2 types under consideration 
here since their exact like is not seen in dermis of postnatal 
skin. 
Type 3 cells were very infrequently encountered, and then 
only in the older embryos of stages under consideration here. It 
is not possible to identify them. They could be melanoblasts on 
their way to the epidermis, or preCUl'sor mast cells, more 
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FIG 3. Mesenchymal cell of type 3 from subepidermis of back of 14-
week-old embryo (crown rump length = 57 mm) . Membranes and 
vesicles are prominent in the Golgi region (Go) , and membrane-limited 
protogranules of doubtful nature (Gr) are also present (reduced from 
X 44.000), 
, 
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FIG 4. Mesenchyme from subepidermis of arm of 8-week-old embryo 
(crown rump length = 14 mm) . Note vessel lined by endothelial cells 
(En), mesenchymal cells of type 1 (Me), and primitive pericytes (Pe) 
(reduced from x 2,470). 
probably the latter. However, in the absence of deifnitely rec-
ognizable granules characteristic of either cell, their natUl'e 
must remain an open question. Nothing that could be regarded 
as a promonocyte, monocyte, or lymphocyte was seen in the 
mesenchyme. 
One of the most striking features of the mesenchymal cells 
(types 1 and 2) is the number and extent of the contacts 
established between them. These largely take the form of close 
apposition of broad zones of membrnes of the long slender 
processes (Fig 1), and specialized contacts of the type known as 
intermediate are often seen [11]. Certainly, the cells are in 
sufficiently close contact to allow operation of controlling mech-
anisms such as contact guidance and inhibition, and other 
inductive mechanisms involving close intercellular communi-
cation that are thought to be of importance in determining 
differentiation [6,8,12]. Migration and orientation of cells are 
also taking place at this stage, and there is some evidence from 
other systems [13,14] that the overall shape of the cell and the 
disposition of their processes are related to the direction of their 
migration. Whether or not migration accounts for the elongated 
form of the subepidermal mesenchymal cells and their dispo-
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sition, often in layers, parallel with the surface (Fig 5) is difficult 
to say. In this general context it may be noted that alignment 
of extracellular matrix fibers has not yet been demonstrated to 
be a major factor in directing the primary migration and ori-
entation of mesenchymal cells [13,14]. This is, perhaps, not 
surprising, since the matrix fibers are produced by the cells 
themselves. 
SUBEPIDERMAL TISSUE AT INTERMEDIATE 
STAGES OF DEVELOPMENT 
The period under consideration here is from about week 14 
to week 21. During this period in the epidermis, the periderm 
undergoes its cycle of full development, and retrogression [11] 
melanocytes, already resident since week 8 in some situations, 
are actively engaged in melanogenesis [11,15]; Langerhans cells 
and Merkel cells can also be identified. The extent to which the 
epidermis has developed at any particular time varies from site 
to site, but apart from very specialized regions such as the 
fingertips, the general appearance of the subepidermal tissue 
(mesenchyme-dermis) is fairly uniform. 
Collagen fibers are much more abundantly present in the 
matrix, and the free cells are more sparsely distributed (Fig 6) . 
Fibroblasts ar.e readily recognized by their elongated spindle 
shape, the exuberant development of rough endoplasmic retic-
ulum, and the presence of many cytofilaments; the elongated 
processes characteristic of their mesenchymal forbears are no 
longer evident, nor are the cells any longer in contact with one 
another. 
Flattened cells with less prominent rough endoplasmic retic-
ulum, closely associated with Schwann cell-axonal complexes, 
can be identified as presumptive perineurial cells from their 
position. They lack basal laminae at this stage, and this fact, 
together with thei.r general appearance and the possibility that 
at a later stage they be responsible for production of endoneurial 
collagen, has led to the suggestion that they are modified 
fibroblasts or, at any rate, of mesenchymal origin [16,17] . It has 
also been suggested that they may be of neural crest derivation, 
and in this connection it may be emphasized that initial absence 
of a basal lamina is no argument against attribution of such a 
lineage; the early Schwann cell lacks a basal lamina, as does 
FIG 5. Mesenchymal cells oriented in layers parallel to surface 
epidermis of arm of 9-week-old human embryo (crown rump length = 
24 mm) (x 2,550). 
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the melanoblast. This latter type of cell can only be identified 
with certainty when melanosomes ru·e present in the cytoplasm, 
and undoubtedly some cells resembling the type 3 cell of earlier 
stages also present at this later stage are melanoblasts, though 
in the absence of the characteristic marker organelle, this 
specification in any individual case remains in doubt. 
The type 2 cell of eru·lier mesenchyme (Fig 2) is very rru·ely 
encountered at this stage. Another cell type, however, is very 
commonly seen, and often dividing. It (Fig 7) is rounded in 
appearance and has occasional short projecting folds, or villi, of 
the plasma membrane, and numerous pinocytotic vesicles and 
vacuoles in its cytoplasm. Golgi membranes and vesicles are 
prominent, mitochondria are numerous, and lysosomes are also 
present; cisternae of rough endoplasmic reticulum al·e sparse 
and not distended. This cell bears a considerable ultrastructural 
similarity to cells that in fully developed skin are labeled 
"histiocytes" or "free macrophages," and that are thought to 
stem either from monocytes [18] or from a reservoir of undif-
FIG 6. Mesenchyme (dermis) beneath epidermis of leg of 14-week-
old fetus (crown rump length = 57 mm). Cells are more sparsely 
distributed and less in contact than in earlier stages (reduced from X 
1,750). 
FIG 7. Mesenchymal cell of type that is probably ancestral to the 
Langerhans cell during fetal life and that may, with little modification, 
persist into postnatal skin as the "histiocyte" or fixed dermal macro-
phage. From 19-week-old fetus (crown rump length = 110 mm) (reduced 
from X 14,400). 
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ferentiated multipotential mesenchymal cells carried over into 
the dermis of postnatal life. There is evidence that the cell type 
in question may give rise by immigration to th e first generation 
offetal epidermal Langerhans cells (subsequently normally self-
maintaining reproductively), and to Langerhans cells that ap-
pear in the postnatal dermis under certain cu:cumstances and 
conditions [19]. This latter point will be retmned to later. As 
regards these particular cells in the fetus, it is not possible to 
say whether they differentiated in situ from 1 of the 3 cell types 
present earlier or whether they are derived, via blood vessels, 
from the bone marrow, which at this stage is actively producing 
promonocytes; the latter possibility is more likely. In this 
connection, it can be noted that the occasional erythrocyte seen 
lying free in the matrix could arrive there by active diapedesis 
rather than by tissue injury dming processing. 
Mast cells can be positively identified at this stage [11,20] by 
virtue of the cytoplasmic granules and villous processes pro-
jecting from their plasma membranes (Fig 8). Some authors 
[20] describe rounded and elongated forms, as are alleged to 
occm in postnatal skin, but it is doubtful if this morphological 
distinction can have much significance in connection with wan-
dering motile cells. There is no evidence that degranulation of 
mast cells occms dming fetal life, and indeed, it is very rarely 
seen, if at all, in normal postnatal skin. Fetal studies to date 
have thrown little light on the origin and mode of formation of 
mast cell granules. All that can be said is that they develop 
within membrane-limited vesicles or vacuoles (Fig 9) that Fujita 
et al [20] identify as being derived from smooth endoplasmic 
reticulum. Protogranules are not concentrated in the Golgi 
region of the cell, but are distributed haphazardly t hroughou t 
the cytoplasm. 
At this and previous stages, the cells underlying the epidermis 
of the growing fingertips are more numerous, crowded, and 
more compact in shape and have fewer elongated processes 
than in other situations (Fig 10). They resemble, in fact, " blas-
temal cells" of the type seen underlying epidermal apical caps 
of regenerating skin of experimental animals. In t his situation, 
from week 16 onwards, M erkel cells are frequently seen lying 
free in the subepidermal mesenchyme and traversing the epi-
dermal-dermal junction [11,21-23]. These observations provide 
strong circumstantial evidence in favor of an extraepidermal 
origin for the Merkel cell, though the suggestion t hat it is a 
modified keratocyte still continues to receive some support 
[24-26]. 
FIG 8. Mast cell from dermis of28-week-old fetus (crown rump length 
= 230 mm) . Developing cytoplasmic granules and villous projections of 
the plasma membrane m·e evident (reduced from x 17,600). 
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TISSUE DEVELOPMENT IN THE LATE FETUS AND 
NEWBORN 
Apart from the appearance at deeper levels of developing fat 
cells (Fig 11) , which are thought to be derived from "undiffer-
entiated mesenchymal cells" of nonfibroblastic lineage [27], no 
new type of cell beyond those already described at earlier stages 
appears in the dermis during the final trimester. Perinemial 
cells and pericytes become more clearly definable and distin-
FIG 9. Granules developing within cytoplasm of mast cell from 19-
week-old fetus (crown rump length = U5 mm) (x 30,600). 
FIG 10. Epidermis and underlying mesenchyme from finger of 19-
week-old fetus (crown rump length = 117 mm). The mesenchymal cells 
m·e closely packed and of more compact shape than in other regions 
(reduced from x 2,640). 
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guishable from fibroblasts by virtue of the appearance of basal 
laminae associated with the plasma membranes, and these 
latter cells exhibit less exuberant development of the rough 
endoplasmic reticulum. Mast cells are only rarely encountered 
at this stage, and, even though in vitro studies indicate a high 
degree of immunoc6mpetence and potential for cellular immune 
reactions in fetal life beginning as early as the first trimester, I 
cannot recall ever having seen a cell, lying free in either mes-
enchyme or dermis at any stage of development, that could 
unequivocably be labeled as a lymphocyte on ultrastructural 
grounds. Plasma cells are apparently lacking from fetal skin, as 
Presumably, the appearance of this functionally matme mem-
ber of the B cell line is dependent on antigenic stimulation 
[28). 
FREE CELLS OF THE MATURE DERMIS 
In light of the above review of development, I can now 
consider what cells may be lying free in normal dermis (Fig 12) 
and how they may be identified and specified. 
I shall begin with the ubiquitous fibroblast, which, when 
FIe 11. Developing fat cell with lipid droplet (Li) from deep dermis 
of 28-week-old fetus (crown rump length = 230 mm) (reduced from x 
17,000) . 
~'£ ~.-c 
FIe 12. Dermal scene from arm of 43-year-old man. In neighborhood 
of small vessel (Ve) are a variety of cells, i.e., mast cell (Mal, lympho-
cytes (Ly), and cells of the type frequently labeled histiocytes (Hi) 
(reduced from x 5,400). 
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moderately or highly active, presents no problem of identifica· 
tion (Fig 13) but which in the quiescent condition may be 
singularly featureless. The mast cell is readily recognizable by 
virtue of its cytoplasmic granules and the villous projections of 
its plasma membrane, though it is worth bearing in mind that 
sections which include the nucleus may not contain any gran' 
ules. Observation of dermal mast cells over many years has 
recently led to crystallization in my mind of the idea of a "mast· 
satellite cell" because of the frequency with which mast cells 
are seen associated with another cell (this association is quite 
intimate in terms of the close apposition of plasma mem.branes, 
but there are no specialized contacts) (Fig 14). So often has this 
association been observed, that in my opinion it is unlikely to 
be random and must have some functional significance, though, 
in this connection, I am not presently able to offer any sugges. 
tions. The so-called satellite cell has not particular distinguish' 
ing features. 
The fairly easily identified lymphocyte, or "small mononU' 
clear cell" (Fig 12), is a normal inhabitant of human dermis and 
can sometimes be seen traversing the epidermal-dermal junco 
tion, possibly in connection with an immunologic monitoring 
function [29). Its numbers may be greatly increased under 
inflammatory conditions. 
The question of dermal Langerhans cells has received nell' 
attention in light of recent evidence that the epidermal Langer· 
hans cell is probably an immunocompetent cell, functioning as 
the initial receptor for the cutaneous response to external 
antigens, that is capable of processing and conveying antigenS 
to lymphocytes to initiate the primary, and to enhance the 
secondary, immune response [19,30-36]. Langerhands cells with 
characteristic marker organelles are seen only with extreme 
rarity in normal human dermis [11]. However, in such diverse 
conditions as allergic contact hypersensitivity [30-32], pityriasis 
versicolor [37], and recent striae distensae [19] they are consid· 
erably increased in number, frequently closely associated with 
lymphocytes, and present within dermal lymphatics. These 
observations raise anew the question of the origin of the Lan' 
gerhans cell. Majority opinion favors a mesenchymal origin, 
'and there is circumstantial morphological evidence that iJl 
ontogeny it is derived from the type of cell illustrated in Fig 7 . 
. ,,<.'f' 
, ..• 
FIG 13. Moderately active dermal fibroblast (x 8,800). . 
FIe 14. Mast cell in close association with another cell. Such assoCi' 
ation is frequently seen in normal dermis, and may have some functioJ1~1 
significance (reduced from x 8,400). 
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It has been suggested [18,19] that this type of undifferentiated 
mesenchymal cell may be carried over into postnatal skin , 
where it may form one of the elements labeled "histiocytes" or 
"dermal macrophages" (Fig 15) . If this be so, such a cell could 
be thought of as also having the latent capacity to become 
manifest as a dermal Langerhans cell, by production of the 
characteristic granules in response to stimuli provided by the 
conditions mentioned above. To these stimuli, one may add the 
increase in the number of dermal Langerhans cells in skin 
stimulated by applications of thorium X (Fig 16). It is clear 
from published micrographs and from my own continuing ex-
perience that many of these cells with Langt'hans granules are 
otherwise morphologically somewhat different from the classi-
cal picture of the Langerhans cell, but , in fact, even the Lan-
gerhans cell of normal epidermis exhibi ts considerable varia-
tions in ultrastructW'al appearance [29]. One type indeed, 
closely resembles the dermal 'Langerhans cells under present 
consideration, and the possibility that Langerhans cells might 
cross the epidermal-dermal junction in both directions under 
the circumstances mentioned above would be consistent with 
its supposed immunologic role and the observed variations in 
its morphological appearance. I do not wish to get sidetracked 
further into this fascinating area, but would like clearly to state 
a conclusion that, in my opinion, the embryologic and immu-
nologic observations tend to support, viz., that there is present 
in normal dermis a relatively undifferentiated cell, carried over 
from fetal mesenchyme, that normally represents the "histio-
cyte" or inactive "free m acrophage" and that, under certain 
circumstances, can become manifest as, or transformed into, a 
dermal Langerhans cell whose immunologic role would involve 
a degree of phagocytosis and possibly migration into the epi-
dermis. This type of cell might behave as a "macrophage" only 
under specific circumstances and might, in this functional sense, 
be labeled a "special macrophage." In the absence of appropri-
ate stimuli, it would normally present a quiescent appearance. 
However seductive this general argument might appear, I al-
ways feel compelled, when presenting it, to draw attention to 
the observations of R eams and Tompkins [38], who claim to 
show conclusively that Langerhans cells are of ectodermal 
origin. Whether or not such a lineage is consistent with their 
FIG 15. Dermal ceil of the type commonly referred to as a "histiocyte" 
(reduced from x 8,800). 
FIG 16. Cell from dermis of skin 14 days after application of thorium 
X. Langerhans granules are present in the cytoplasm, and I suggest 
t hat this cell is similar in type and lineage to that illustrated in Fig 15 
(reduced from X 12,600) . 
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proposed immunologic role is a fascinating subject for discus-
sion. In this general context, I have not mentioned histiocytosis 
X at all. However, I can draw attention to one study [39] that 
further supports the concept of an immunologic-phagocytotic 
role for the Langerhans type of cell present in large numbers in 
cutaneous lesions of this disease (Letterer-Siwe's disease). 
The avidly phagocytic dermal cell-with lysosomes at various 
stages of development, pinocytotic vesicles, vacuoles containing 
melanosomes, etc.-is easily recognizable (Fig 18) as the clas-
sical t issue macrophage of monocytic origin, and probably is 
continuously supplied from the blood. When quiescent (Fig 17), 
it bears a close resemblance to the cell previously referred to as 
a "special macrophage" or histiocyte, and the 2 may at times 
be indistinguishable. Nevertheless, in my opinion it is important 
to distinguish between these 2 types of cell: the one, less 
differentiated, carried over from fetal life, with the capacity in 
FIG 17. Dermal monocytic cell, with azurophil granules (reduced 
from x 14,400) . 
FIG 18. Dermal macrophage with melanosomes within phagosomes 
(reduced from x 14,000) . 
FIG 19. Cell of monocytic type traversing the epidermal-dermal 
junction. Eo. = basal lamina of epidermis. This cell could also be a 
precursor Langerhans cell (reduced from x 18,400). 
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certain circumstances to become manifest as a dermal Langer-
hans cell, a nd the other, a more general workaday postnatally 
derived phagocytic cell that is more specialized and therefore 
more limited in function. I see no need to use the term " retic-
uloendothelial" when referring to either. Monocytic cells may 
be seen crossing t h e epidermal-dermal junction of normal skin 
(Fig 19) . 
On very rare occasions, one may see an eosinophil cell in 
normal human dermis, but I have never observed a plasma cell. 
CONCLUSIONS 
On the basis of a review of development, a nd of direct 
morphological observations on postnatal skin, I have attempted 
to describe a nd illustrate the different types of cell that consti-
t u te the normal population of the dermis. This topic is beset by 
terminological difficulties, mainly because terms from light 
microscopy have been uncritically transferred to electron mi-
croscopy, and also because functional terms have been given an 
unjustified morphological significance with implications ofiden-
t ity or disparity of cell lineages. In my present use of currently 
extant terms, I hope I shall not be accused of heresy, nor of 
causing difficulty for those following after m e who will be 
concerned with changes from the normal under different cir-
cumstances. In many ways their task is easier. One of the most 
difficult things in biology is to define the normal, and this is 
hard enough when only the identification of individual cells is 
concerned. An attempt to d efine a "normal" distribution pattern 
of dermal cells that would apply to all r egions and ages, or even 
to a ny, appears to me to be a frustratingly unrealistic exercise. 
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Announcement 
The American Society of D ermatological Surgery is sponsoring the 2nd Annual Hair Transplantation 
Seminar, September 21-24, 1978, at the Rite Carlton Hotel, Northwestern University Medical School, 
Chicago. For further information contact: J . B . Pinski, M .D., 55 E. W ashington St., Chicago, Illinois 60602. 
